Salvia reflexa Hornem., a member of the New World subgenus Calosphace, ranges from North America to southern South America, Australia, New Zealand, South Africa and Afghanistan in Asia, and still continues to expand its range. Here we report further range expansion for S. reflexa into the tribal areas of Pakistan and hypothesize that it has been introduced from Afghanistan. This represents a new record for the flora of Pakistan.
Introduction
Salvia reflexa Hornem., an annual labiate, belongs to the New World subgenus Calosphace that ranges from the Great Plains of the United States to southern South America. The group has originated in Western Mexico and has four centres of diversity viz., Mexico and Central America, Andean Cordillera, eastern South America and the Caribbean Antilles (1) . Salvia reflexa is important weed in the United States (2, 3) . However, reports have shown that it has expanded its range to South America, Australia, New Zealand (4) as well as Afghanistan in Asia (5) and Southern Africa (6) . It was introduced to Australia, and probably to other regions of the world, from North America (7) .
Although several species of Salvia are used in folk medicine, S. reflexa has been shown to be poisonous to livestock in Australia and Argentina (8, 9) but is only responsible for losses when hungry animals are introduced to populations of the weed (10) . It is reported from Venezuela to cause nitrite intoxication, intense inflammation of gastrointestinal tract and death in cows, horses and sheep (11) . An exceptional case occurred in Queensland (Australia) in 1932 when 324 bullocks died due to consumption of S. reflexa. It contains up to 5 percent of potassium nitrate on a dry matter basis. The water extract of two pounds of the plant can cause death due to methaemglobinaemia (8) . Aerial parts of this plant contains diterpenoids Salviarin and 6β-hydroxysalviarin, the neoclerodane and the 5,6-secoclerodane, whereas the roots contain oleanolic acid and β-sitosterol (12) . Salvia reflexa has been shown to contain rosmarinic acid as the dominant naturally occurring compound and has high antioxidant activity (13) .
Salvia reflexa is adventive and grows as a weed in row crops and ruderal vegetation along roads. Several factors including seed dormancy (14) , the ability to emerge within a broad temperature range (15), and low water potential (16) have enabled S. reflexa to be a troublesome weed in several cultivated crops like safflower, sorghum, sugar beet and wheat. Its growth begins in spring and continues throughout the frost-free period, with the possibility of several germinations during summer if rainfall is sufficient. In Australia it is usually found on more fertile soils, particularly the red and black clays of the north, north-west and parts of the western areas of New South Wales (17) . It is a rapid colonizer and has the ability to overrun valuable country and to render it unproductive (10) . Studies have shown that it is not a strong competitor of wheat and sugar beet. However, appropriate control measures should be undertaken to minimize yield loss from interference (10, 18) .
The present study highlights further range expansion of S. reflexa in Asia and represents a new record for the flora of Pakistan.
Materials and Methods
The plant was initially collected by the first author during a field visit in 2015 from the Koh-i-Sufaid range in Kurram district (formerly an agency of Federally Administered Tribal Areas) of Khyber Pakhtunkhwa province. In the subsequent two years the adjacent areas were thoroughly searched to locate more occurrences. The identity of collected specimens was confirmed by Dr. Jesús Gonzales and Dr. Bryan Drew. Herbarium specimens were deposited in PUP and RAW. Moreover, the seeds were germinated under normal field conditions at Islamabad in order to record further observations relating to morphology of the plant.
Results and Discussion
Key to Salvia species in Kurram (modified from Flora of Pakistan) 1 
Flowering Period
Field observations suggest that flowering of this species occurs from May-October. It has been observed that after flowering seeds are formed within 15 to 20 days and plants complete their life cycle from May to October.
Medicinal uses
In Parachinar (Kurram Valley) local healers use S. reflexa to treat diabetes.
Horizon e-Publishing Group ISSN: 2348-1900 Fig. 2 ). It is an invasive weed found in flooded ravines, gullies, and cultivated wheat fields, along road sides, sandy loams and fertile clay soils of Koh-e-Sufaid range in the upper Kurram Agency. It was collected from the sub- 
Potential and success of S. reflexa as a weed
Since the plant is a weedy species, extant of its distribution in Pakistan needs to be determined and suitable eradication measures employed to avoid further spread in our areas. Some germination of S. reflexa could occur from 4 to 39ºC, with good germination between 12 and 32ºC and the best germination occurs at 28-32ºC. Germination occurs at a higher osmotic potential than in most species previously reported (14) . This wide tolerance of environmental factors affecting germination should enable S. reflexa to be competitive over a wide range of field conditions. It has a prolonged flowering period resulting in prolific seed production and since it reproduces only from seed this, in large measure, is responsible for its weed status. It is primarily a species of temporary habitats, where it is always exposed to the risk of total elimination, but for a reservoir of seeds in the soil. Germination and subsequent emergence of S. reflexa seedlings is an irregular process with several germinations occurring during summer if rainfall is sufficient (17) . Moreover, dry winters conditions are conducive to its spread, which leave paddocks with little ground cover in early spring, followed by wet summers (10) . The temperature and soil conditions of Balochistan and the bordering areas of Khyber Pakhtunkhwa with Afghanistan are highly suitable for the existence of S. reflexa. As part of this work we performed experiments with germination of S. reflexa seeds at Botanical Conservatory, National Agriculture Research Center; Islamabad in the summers 2018 under normal field conditions. The germination of seeds and subsequently the growth, flowering and production of seeds were highly successful. The experiment suggests that S. reflexa has the potential to establish its populations in most important agricultural lands of Pakistan i.e. Punjab. Therefore, this new introduction needs to be properly managed before its expansion in to the agricultural lands.
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